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This investigation and reper? wes made under authority of Section 206 
ef the Appalachian Regional Daveleomoant Ac? of 1965. The work woe e 
jeint effort of the Econcmls Research Service, Forest Service, and 
Seti Conservation Service of the i. $. Department of Agriculture. 


Lipper White Oak Creek Waterskod wee nolected bacauce Of known water 

end jand raacurce probiens provanting or Aindwering the ecomexic grawin 
and devglopaent of the eronm. The efudy Javeetigated selutione to theas 
prebigna and means for fail potential developaen? af water ond land ra- 
sources. Selection of this watershed was dlaceosed and eppreved by the 
participating agencies is the Appalachian Weter resource Survey and the 
Ohie Deparimant of Nature! fescurces. 


oh aecordonce with Plan of Survey for Development of Water Resources 

in Appolachia, this reper? will be reviewed and caumented on by agenc!es 
in She Ue Se Dopertment of inieriorg Offfee of Appalachian Studies, Uo. 

So Army Copre of Enginnersy Department of Mealfti, Education, and Wel tares 
end the Ohio Department of Natural Resources. This review precadure 
wlll inewre the courdinated cad ordariy conservation, development, une, 
and aenagenent of water end land reneuress. 
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THE WATE SSE IM SLE 


upper White Oak Crook Waterdived is 20 miles gouthwest of Columbus ~ 
yhe sfete cepital. The ouriat of ¥inite Oak Creek fate the Ohnlo River 
is just east of Higginaports = abowr 40 mites southeast of Cincianetl. 


Headweters Of White Oak Creek originate in wea? central High!and 
County « weet and o fitrie eouth oF Hilisderea, East fork of White Cex 
Creek flows generally soutiwest te ita Junction with North Ferk of white 
Oak Creek which fiews ganeraliy seuth. From this junction, White sk 
Crees flows generally aouth to the Ohio River. Elevations range fron S00 
feet af the cutiet to },150 fear along the northeastern watershed boundary o 


Toiel area of the watershed in 149,950 acres, oF about 234 equare miles. 
There ere 74,650 acres in Brown County and 73,270 ecrag in Highland County. 


Ur So Route 63 is Me main north and aasth highway. Stete Routes 32 
and 12% ere the main eset and weal highways. Several other highneys and 
Improved roads traverses the wetaraiad. Yo Se Route 30 runs from eae? fo 
weat just north of the watershed. Uo S» Route 52 rune aleng the Ohio 
River. A single-track jine of the Norfolk and Weatern Raliroad runs from 
the wast through Mt. Grav, Serdinia, haaryatewn, Gost Oanvilie, and gexers 
ally northeast te 411 isbora. 


Lake Grant, with @ surface sroe of 22) acres, be loceted om Sterling 
Run, Recreations! facilities inciude an accasa reud, parking ares, rest 
rears, » email tent camping aren, end g saat launching srea (far row boats 
er cancesie 


The watershed iies in the Central feed trains and Livestock Land Ra~ 
source Region and the Seufsern jitinola and indiana Thin Logas end Tilt 
Pigin Lend Resource Ares. 


An ent imated 90 percent of the colle in the xvtershed ere upiond aotise. 
Thay developed in efi! capped Giisneian age glactel foil underiein by § Fens 
atone ond caiceresus eheie bedrock, The gilt cap ranges from (8 to 2a 
Inches thick on ungraded oreae. 


interstrea eres: are level ta gen? ly sloping (O to 6 percent). The . 
most commen sol! serios ara the somewhat poorly drained Avonburg, poorly 
drained Clermsnt end very poorly drained Glenchaster. Along atresss the 
siopes ineresee up te 45 percent. On 6 te 2B percent slopes the wascher ater} y 
drained Rosamcyne end wel! drained Cinctomat’ series ore most Common. 


These are deep acid so! is with 8 ph range of 4.8 to 5.5 In the sub= 
soli. Deptha of feaciing averages 7 Feet o 


Solis with slopes greater ten 29 percent ore wurvally shallow to bed 
rock and well drained seri¢s euch os Edenton and Falrmount occur most of fan. 
Thess solie are meutre! to alkaline. Depth te bedrock fs up to 36 inches 
with rock outcrops common. 
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The remaining !0 percent of the watershed Is made up of terreces 
and bottem lands. Most of the terreces occur along White Oak Creek. 
The dominant terrace sofia ere the wel! dreined Wii timagburg, mocerate!y 
well dreined Serdinisa and scmenhet poorly drained Arnheim, These are 
deen acid soile tha? occur on neariy ievel areas. 


Bottan land 2olis are mostly Genesee and Eel with some Sheaie and 
Ross occurring In swz!! ereas, These are poutra! to alkaline agiie thet 
renge from 20 to 48 inches deep, 


Presen? iund use in the watershed is eperoximetely as fol twas 
60 percent cropland, '7 porcent pasture, if percen? woods, and & percent 
other uves. By (980 tand use Is expected to be 67 percant erop i} and, 
13 parcen? pasture, (5 percent woods, end iO percent ofher uses. 


About 22,493 acres of the watershed are Ie foreat fend which Is 
located In amali blocks and scetfered uniformly hroughoul the drainage. 
Af! of foreat tand ts privately-awned except for a email acreage jocated 
within the Lake Grant Stete Reservation boundary « 


Present forest stands consiot moat ty oF hardwoods. Principal types 
ere mixed hardwoods, maple~beacth, anc cake tekory » 


. There sre good marketa in the araa for sewlogs and veneer loge bur 
fhe marke? for mest amaii fer@a? procucts ig poor. 


According te te U. 5S. Census of Agriculture the average size farm 
th 1964 was 135 scree, an Increses Of 7 percent since (995. Value of 
land and bulidings for the average farms Im [964 was about $26,800, oF 
$195 per acre. These represent inctesses of 37 anc 24 percent, reepec?=- 
tveiy, since 1959. Value of aii form products solid averages only $5,800 
per farm, but this was an increase of 26 percent tn $ years. Sales of 
iSvesteck and livestock products represent 63 percent oF @ii fera products 
gold. About 30 percent of the farm operaters work off=the-farm 100 dsys, 
o more, per year. Over half of the Brown Cauaty labor force fa employed 
in Cincinnati, or its guburds. 


WATERSUEN PRORLENS. AED. NEEDS 
Cigadan iar Danas 


Annual floodwatar oo te crave and pasture is estimated to be 
$37,000. Other agriculture! fioodwarer dmage ta aatimated at $4,300 
amneeily. Approximately 3,330 acres of flood piasin are aubiect to fre 
undation by a SQ-year ficod. Land use in the f ided plain consists of: 
cropiand, SO percents pasture, '0 percent; wood!and 25 percent, and 
other, 5 percent. 
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Annual damages $o roads and bridges is about $2,900. indirect 
danages include 10 percent of agricuisural damages and 13 percent of 
trensportation damages. TABLE ! liste the estimated average annua! 


dEmages. 
Ereaion end Sedimon:. 


Erosion ts most severe on fhe slepea betveen the comparatively 
fist upland end the fisod plain. Thia contributes to moderate sedi 
montation damage to crops and pesture on the Flood pian. 


feproper fend use and abuse of the forast land have iett it Ina 
generally poor hydroicgl« conditten. This condificn contributes fo 
run-off which resuits in eresian, eediment production, and on increase 
In the frequency of ficoding. Since 15 percent of the warersnad is 
forest? iend, tmprovement of the hydrolegte condition ts an important 
wetershed need. 


Agcisultucn) Water Monessen), 


Pert ef the fivod piain conaists of solis that need tlie and/or 
surface drainage for optixiws crop and pasture production. Goneraily, 
existing channels provide adequate clearance for tile outlets. Re~ 
duction of fiecding would make additisneai drainage economical ly feasible. 


There is no existing need for irrigation water. However, if weter 
were avellebie for irrigation, same vegetabie production might be acti 
vated. Proximity to metropalitan erces end sefia suitabie for wegatabie 
production could encouregs producers. Water for | ivestock and genera! 
farm use cen be provided through presen? programs. 


Heoriorlculturel Water Managanen 


The Federai Water Po! lution Contre! Adsiniatretion reports thet 
there are no knawn weter quality problems, with ine exception of sone 
indication of pericdic high bacterial cencentrations. However, this 
te lecalized and can bo corrected by proper sewage treatment. 


Public Hesith Service has reported that about 60 percent of the 
White Oak Creek watershed has very poor ground water supplies, with 
wolis generally yleiding jase than five gailons per minute. Worth 
and east of Sardinia there ix a greater abundance of ground weter with 
Lada of 5 to 25 acto minute. Ground weter is aiso reported 

© be very hard. to phadequate ground water supply, surface 
water storege must be uiiilzed to meet future municipal water naeds. 


Three atate-cwned state parks, with water-based recrest ional faci ie 
Itles, are tocated from 20 te 30 miles from fie center of this watershed. 
These factiities aro heavity used. An estimated population of i4 mil ifon 


lives within a SO<iie radius of the confer of this watershed. 
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The wres nag an average annua! rainfall oF 41 inches which yields 
about 14 inches of runoff. Erosion end drainage pradiems caused by 
this reinfal) and runoff could phsyclaliy end econcnicaily be raduced 
¥o a jevel in line with good eolle and water conservation pract fess. 
Better management of the resulting runeif could greefly decrease prob= 
lems caused by teuporery water surpluses and ae? iclenaies. 


Located throughout the wevershed are aany suitably sitea far cote 
struction of water retention and retardation atrucrures. instal iat ion 
o¢ the more economical reservoirs could provide protection from excessive 
flesdmater damages. in addition, sterage for recreation, municipal water 
supply, weter quality monagemen? control, and ener beneficial uses could 
he svaliabie at thease Sites. 


The forest jand hes a high perential to Improve hydrological ly. 
This potential can be reailzed wif preper profaction and managenent. 


This waterehed fz In tee sol! and meter oonservation districts = 
5O percent in Brave and 50 percent in Higitiand. 


feplication for a Pi-Séé Waterahed frefection and Fleod Prevention 
Project has not been prepared by lecal people. There fg much concern 
an the part of many poopie, especial iy in the contre! part of the warare 
Shed, ebout fiocdxeter denages. This concern hes net “jel led? to the 
entent that positive action hes been fakery } 


if 2 watershed protection and ficed provention oroject should be 
IntPiated, & legal entity, consistent with the fava of the State of Oh!o, 
would meet the needs for project actica. 


There are 940 farms entirely or partially within the watershed. 
There ere 335 col! and umter conservation dieirict coaperators repra- 
senting 53 percent participation. 


Most af the more sicping wilead cropland nesds confour cultivation, 
gressed watervmays, or divernions. Surface deinage ts needed on the poorly 
drained, nearly level aoiis. Abou? 73 percent of the permanent? pasture 
needs trestment with lime end fertilizers 70 percant of this acreage alse 
meds seeding to establish dexirebie forage vegetation. 
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Fire is net @ serious probiam In the forest fand, Sut cent inued 
protection is basic and essential to derive the meximum penetife frre 
oii watershed protective seaaures. Trae planting is needed te estab 
igh an adequate protective cover em seme smal! arees of abondontd 
agricultural fends. Forest jend ia grand in seme broes of the watt 
shad. Protection of this iand trem domestic livestock fs needed. 


ing reads and skid trabis should de prepsriy located and multe 
fained for ercaten contro). Kydreleglc steund improvement precfices are 
aeeded on 6 large part af the forest? land te eatabiien end deveiep dsm 

strabio specica cad to walatain faverabie stocking and atand canci! ions. 


Siructure! petaerss 


Seven potantia! fiecdwater raterding structure sifes were exemlned. 
One wes clecerded because Ifa walley was highly developed agriculturally. 
Tre remaining six sites ere wuitebia for cevelepaen? within one or both 
of fhe developmen? favels discussed heroin. 


To vetiofy the identified needa, el! ex structures arw nesded for 
fieeduater retardation. nv of these, Structure Siim We. 5, is gapeu- 
fally sulted fer recreations! cevelcpment. Structure Site tem. | and 3 
gach contrei epproxiastely 22 square miles. Esch ja iccaved at the heed 
of one of the fmm branches into which tha main stem aplite. lumediately 
beiew Structure Site Ne. | ta @ highly developed agricultural reach 
which would receive aeoriy a tamdrad porsent protection. Further date 
etress Structure Site Nes. 2, 3, and 4 are needed to auppienani the 
atfectivoness af the head atrecture. Thane lower reaches on the East 
Fork of Walte Cok Crosk ara predeainuntiy intensive agricultu dt. 


On the North Fork of Waite Gat Creek, and below Structure Site Noe 
S,; the reaches cre utilized mainiy for agricultural! purposes, but with 
ementist lese Infansity fren on Eau Fork. Bealdes providing agri cule 
tural benefits, the structure would eliminate residential dunages at 
Buferd up to e 50-year sterm. Structure Site Heo 6, lecated on a jatage 
al ef the lows wid of this ferk, sould serve sainiy te increase contre: 
on fhe malr: ston = bolew the junction of North end East Furke. Reach 
We. 10, which Is the firs? one belie the junction, would recelve @ deasge 
reduction of 80 percent. Swlew this Intensive agricultural reech the 
atreon bed sfaspans with the recul? rhat fleadwater passes without fa= 
filcting eppreciab's danages, Therefore benefits are iight through reash 
Ho. i) and belex. These reaches generally are of ainimal agriculture 
importance end lack other extensive deéalopmen’. eee 


Recrectional cevelepsant fn fhe watersied coud be esntared around 
& permanent peo! at Structure Sife ho. 9. Pee! size wes iimited te 520 
sores by fhe abufment heights. Lend edjacent te this poo! is reletively 
fiat. Excep? for ecattered blecks of forest lands, the surrounding 
land ts relatively cpen. Although weed for agricuifere, yields are gong 
what tow due largely fo drainage prebiens. Wooded areas could be expanded 
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the basis for estimating the costa of potential struciurs: Imre 
prevemsnts wes 74 winwte USGS Quadrangle Sheets fram which stage stor- 
oge curves were devaloped. Crast of the amergency apt iiway ves placed 
go ss to be veed on Gh average of once In a hundred years. This eleven 
tien wes ob?eined by an appro<imste routing method using curves rejating 
the volume retarded fo the totsi volume of inflow for & givan stoma type 
and average release rate. Sy imposing the restrictions that the condalt 
must be 24 Inches or groutor In diaweter, and tha? 2&0 percent of Tae re 
terded water discharged Ia iG days affar reaching ffs crest, average 
rejeoee rates wore determined. Deslyn and frasbeard elevations ware da~ 
termined ty a modification of the rapid routing precedure developed by 
the SCS Regions! Techntcal Service Center af Upper Darby, Pennay ivanta. 
Eatimated cest of each potential structure was bagad on a walt cost per 
cubic yard of eerthftil teken from the 1966 unit coat curve. The curve 
was plotted free the fetal bids of actus! contracts anerdad for garar~ 
shed structures In ae almtiar iend ragouree area. 


installation service coet was In accordance with cost records Firat 
fhe Set! Conservation Service files fer olmiier atructures bullf in the 


pas? five years. 


Easement? costs were based on iccal property values end from obser 
vations in the fleld ond from elevations based on the USGS Quadrangle 
esheets. Fer the level of development to meet identified needs, $496 ,CCH 
wea Included fer tend easemenfs and $130,000 for bul ldings. 


Operation end asintenance costa for ali etx structures were satio 
mated fo be $1,700 ennuailly. 


An amount of $500,000 wes inciuded ¢er basic factlity cons?ruce 
tion at Structure Site fo. 5. Additional jend acquisifien for camp, 
picnic, and ether recreational uses wes placed at $400,000. Operation 
and maintenance estimate fer recreational facilities was $20,000. 
These estimates were entabl ished efter conalderal ion of quantities and 
costes for similer recreational deve lepaanta. 


Cost of eduinistering contracts wan taken fe be 5 percen’ of cone 
struction costs. 
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ESTUMATED STSUCTURAL COST 
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Construction , 
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installation Services 384,000 
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rage ennual fleod reduct ior sexe its were estimated to be 

) trom siructura!l measures and $1,470 from fend treatment. Land 
ment to agriculture, including mera intensive use and some 
hanged land use, wos estimated fo provide benefits of $10,900. 

(A fully developed recreation factitey wae figured for Structure 
Site Ho. 5. Average annual use eas estiaated at 7,000 visttoredays. 
A benefit rate of $1.50 por visltoredey wma assigned. After discount~ 
ing, the average apnuel bones? would be $122,400. 


ni Tin | devalopaent ef additional water etorage fect iities wii! im 
ergese recrest iona! use of the eurreunding forest tand. This wil! have 


Direct redeveiomnont bexofits were used in the evaluation and were 
pied at $22,000. This includes 30 pergent of conatruction costs 
? of operation and maintenance cosy (both aro on an annual 
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equivalent 
ie 

 «(keca! eveencary benefits would be $16,500 annua! ly. 

"The ratio of averago annuet benefits to average annual coat, for 
ait works of improvement, would be {.@2!. The benefit-cost ratio @x- 
ciuding focal secondary benetite would be ioF%sto- 


Summary of benefits, costs, and comparisons are tisted In the 
atfached TABLES Vi! and Ville = 
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For exteting conditions, the 2@yser fleod would inundate 1,200 acres, 
the S-yeer fioed 3,/60 acres, and the SO-yeer flood 5,330 acres in the 
itural reaches listed above. With the level of development de~ 

ped in this report, the screage tionded wou'd be 350, 1,180, and 

10 respectively for the 2-year, Suyear, end SO~year floods. 
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& Potential water resource development could provide 2-to»3 year 
er protection to 350 acres of flood plein land. 
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prevention bensfits are estimated Yo be $32,200 annually. 
re infensive jand uae ey agricultural iand amaunte to 
developmen? could provide a Sé0-acre recreational take 
basic fectiifies. Total annual visifer-days ore est meted 
7,000 with a banaflf of $122,406. In addition, there ere regione! 
penetits for recreation of $152,700 from the increased busineah 


lopment benefits ere estimated af $20,200 and refiec? the 
nd saleries of wnampieyec and undereme loyad peopie veed im Cot~ — 
Hon, operetion, and maintenance af the water resource development. 


pore Intensive jand use of agricuifural fand will provide agricule 
tural enhencement beratite of 3! 1,160 annually. 


gnnust beneflve and costa for the total erea development 


‘ y 196,800 and $112,800, respectively. The benefit-cost ratica 
ls ‘Summaries of benetita and costs are Iiated In TABLE Vil love 


benefit-cost ratie is based on The tote! national benefits and 
t eres development costs. ‘This daws not include local secondary er 
regions! trenafer benef tte. 
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TABLE Vilies 
COAPARSON OF BENEFITS AND COSTS FOR 


STRUCTURAL MEASURES INCLUDING 


UPPER WHITE OAK CREEK WATERSMED, GNIO RIVER GASIN 


Cellars if 
and C isss National Regione! Both Tota! Troai 
flts Account Account Hatfong! Nationa! Regiannt 
Only Only ond Benefits Benet its 
Regional 
= ft fae! 
sor Benefits: 
Flood Prevention 2/ 32,200 32,200 32,200 
Lend Enhancement 19,900 10,200 10,900 
Subtotal 165,500 165,500 165,800 
edeve lopment 17,200 20,200 20,206 37,400 
| Ua end Redeve iapmant 17,200 185,700 165,700 202,900 
} 
| Expension Benefitst 
| Developmen? ) 0 9 0 
i Recreation 52,700 52,700 
Ba Agricultural Enhencanen? 14,100 {$,100 15,106 
| — Subsotel 52,700 11,100 §3, 500 63,600 
| Tota! Benefits 69,900 196,800 196,800 266,700 
Annuel Cost 


Waeter Resource Plan {$2,800 
Area Development PION  cnmadbe 
Totel Arewal Cost £12,800 


* price Base = Adjusted normalized for benefits and OmMs 1966 for tnotal lation 


cost for water resource pion. 
jn addition, It I@ ost imated rha? land treatment meseures wii! provide flood 


| eamage reduction benefits of 5 (,470 annual lye 
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ALTERNATE OR ADD STIGWAL POSSIGAL ILIA. 


This report was prepared with the idea of complementing the 
structural mezaures proposad by the Cerpe of army Engineers. Only 
those floodwater provention senefifts were claimed which would ro= 
main upon completion ef the tentatively proposed Corpse dan. The 
tentatively proposed structure would be located at approximately 
the foot of resch NO. 12. The maxinwe flood contre! level would 
iaundete reeches if and 12. Benefvite from these reeches were not 
Included {n Ris report, but could be claimed if plane for the 
large structure should be apandenvd. in addition, there wes no 
specific aliccation of water made tT meat municipal water supp ly 
ngeds. i? was sscuved that the Corps structure would provide the 
necessary storage fo aalisty The cemeand 


Although crecreattonei development wee Inc iuced in this report, 
these casts and benefife could be removed. A favorable benef it= 
cost ratic, for flood prevention only, would remain. 


Opt imum uti itzetion oF reterdetien structures as e method To 
reducing floodwater damage wes attexpted In thie study. Addi ¢ ional 
reductions could be obtained through ieceiized chanme! modifica? ions. 
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